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ABS TRACI 


This report 1s the description of a users manual for 
an interactive araphics packaqe desianed to allow proaram- 
Matic control of the Vector General) Granhics VDispiay Unit 
Pecueeeevartoat "qu yoment Cocooration. POPS1i7a0 computer. 
The manual requires aeknowledge of the Cenroarammina 
lamauaoe and so General! familiarity with Qraohics terrinol= 
Says faces ss iomamnrret description Of the Vector Gen= 
Gover don ves) 8lSspray Units a OesSCrictrvom of tre intertace 
Pacts Suan) a SesCriotran of the Vector Ganeral arachnics 
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ie INTRODUCTION 


This manual 1s a user oriented description of a C= 
callaole yateractive araphics packace designed to allow 
Brogranmatic contre! of the Vector General Graphte¢es 
Dysokay Unive (vector aeneral). A knowleoge of the Ce- 
arocrammina lanaquage and a aeneral familiarity with araoh- 
ics terminoloay are assumed. 

PRemvVectormoemeral 36 om Interactive aqranhics “disoley 
system Mote riser ay th / the POPPI) /50° “comouter. Tine 
TeIseileove ry aAteractS with a @uP=)])!] user ny iSite hit ek cc = 
toral information on the surface cf 8 Cathove ray tube ana 
MymoCceOtiMs TOUTS trey external Corral cevices. Tne 
iectec ore Feqguested and erocessen Hy PDP}=11 comrcuter ¢ ro 
Mears that alter ano raierain the Suet Ces Were berna 
Oresented to tre user. 

Hitt nel oe rms ssien (of Vector General CORGOraticns 
Sorkicrs ot the material in sections JI, IIT1ls and V have 
heen reproducen from the Vector Genergal Graohics Display 


tmtrexe terrence anual (Vb T010567. 


ieee SVCCURMCE NERA. DPSPLAY SYSTEM 


The vector general contains the following features for 

imvemact rye Interact1tve Nranhias disolay: 

Imtertrace twrrit 

Disnolay controller 

VDiaitsal to analoaq converter 

Vector generator 

Di SOlaYv monitor 

CRoroctecr cenerotor 

CwreiWev ere ceanecratcar 

[ere ena Tens lon CoCr ainSate feanst{Se= tenmermal or 
Poem atreractive contro! devices are corrected te tne syvs- 
term, The devices are: 

Pie aesu7er\yc Keyvyooerc 

Powe tNv ato lV aN ted humet Vor Ski tones Sth manual oS iater= 

gare eg ¢ 

(emmecon’ fo) cia] s 


Pioat’ 66h 


fe CompHuter ana Girsnplay comtrol ler communicate by way 
orf tne interface unit throuch three tynes of channels. 


teecm Charmre | s are: 


Data Channe) - Direct memory access channel. Used by 
the vector qeneral to direct!lv access memory without 
Interterring whith tne operation of the PUP=11 cen= 
Ural Orecessor. 

Programmed  [noput/Cutput Channel = Used to start the 
eontroller and acknowledce interrupts. 

Lnterruot Choanane - Used bv the display to interrunt 


Chew UP =i)  cormouter. 


Ihe disolayvy cortrcller processes all aisolay functions 
Bereta lea asyrenronousl!y with the FhP=11 central aro- 
EP SSO. iors Cao; > ler aso PeCeTVves mouts fror the 
eecernal “contro! cayvices. 

Iie. ect a) Vo. ama oa convertor Converts. the aig) ta] 
Values from tne tsisplav controller into aralca sianais for 
Poe at 718 Vector -seraearator. 

[PRevGatimode Tay TuCe aenerates an electron beam that 
Shows as ) ns oni ly oant-om tre face otf the. tice. An 
electromacnetic deflection system causes the snot to move 
jaeed Orrectionm on the tube face in resronse to sianals 
mecmertne vector cenerator. An inout from the vector aqen- 
Mister cauces. the tCrichtness a? the spot to: vary: 


hee ret nao of Cantrol lina tne geeverent of the snot WS 


Ss lee Pie ranmicy™ Scan, ~etrod. This involves steerina the 
Sootwireess SGtGarant line GeEetween two eornts on the disoloav 
Screen. A series of these Straiaht lines constitute an 
rm aae, [ieee cert se lone ao ace, tre par tern fraced sae. 


the tube must be repeated anoroximately thirty to forty 
times per second. Each reoetition is called a frame and 
the frequency at which it 15 aenerated 1s called the re- 
fresh ‘rate. ime “default cate 1s torty hert] ~bat\ can he 
varied from thirteen to one hundred twenty hertz by the 


Routine vac lock (). 


ee Vistale SPACE 


[ae. rectanau lar oortijen oF tre Cxl which carn wer viewed 
nv Veooes 365 Calley tae waswe le suaes. leo ty ee Ge 
Weel se tte Py an of atTue rase Bath a Pect aout) or ele Uiame 
wee a .roure 7-1. 

Piemoex yur CPCtuUre St Ae™ Wo. Varder thar ve) MWS aia ie: 
srace. Pais (oe farts lat teat Fo Om mo tl Gort ar Ph lives | oes 
Mey vi Sie le eorjects to pe fPotated ane positianed to fe 
extreme ip cca, Bien of tne v7 Site space and vet raw any 
Permit ao Visit le OoRrtIiOns without distcrtien. 

Tne picture bveina aenereted 1s adjusted rn size 
Mcoles) to present the Gesired outsut “by “reans’ of —fue 
eontrols: 

Panne manual |Vvemepustanlle «cain “Controls. “or thee il 
ee lect POnmsrAr te are.. 
gig Free Crotrat~ Cor hrollea £olcture Seale eritaica @ ele acai (mesa 


margnare, See Mosca Grout Vos an Seer 1 Or ov is 


Image Space 


Viewing Space 


30 inch 


Dynamic Range of Vector General = Picture Space 


Picture c= ls Let aae ores 


The picture can he aenerated on a picture spoace coor- 
dinate system and scaled for viewing throuah the visible 
Smace. wee VOOCSs( () (and vanscaltl) routines 1m section Vi. 

Whew tie Gore COmt Fol <mobs of “Standard midrange Cali= 
brated settings, the maximum picture space Cover which the 
Meetor -Cenerator accurately renroduces imanes) 1s a thirty 
ineGnen by tMyrtvy mmch) celane,.of which the visible srcece 1s a 
Preirteen immer oy tourteen iwnch rect anaqle mn the center. 


Seer waure er k. 


Tne eto Ore tom. Narivare “Serr 1 ts the-cecra174tes 
Metini na an element to re Cranes toc ec. ner OT CO sol acy 
Game ral POR. Por iene AnouT COOROT Nat es Ciel Ot me Couto 
transtorvea * ara Y are used to oererate tre elerent'’s 
Meryzentdal 70 vertical! Gicttire swace creositigon respective 
Ive IhuS, the oicture snace 18 th® X-Y crojyection of the 
teanmsctormed element definition. 

iMm—~mnG TranGtOorratiomelSs Cerforme ws, Of Tor. -zeeo  -Trota- 
C100» Zero i“Gdisolacement, sand full) scale -size transtcrra= 
mom, aw. Plerment caordinate (Xs¥rZ2) wild ccrresrona 
aarect ly is tae TTC tires One Olt ey) pe at et PhS eS i tye 
Peete et) Pon rmSG te! FI et oF “Sa Viewer “ari ssresa> 


tive } Ceo Vert y7ea). ite imeertt meer CNG ay ok fre ty St etme eG clr ok = 


brated settings anda the oircture scale See Oe maximur 


(1.0), a olus full scale X element coordinate value 
(+2047) transforms into an X picture space coordinate 
value which corresponds to a horizontal displacement of 
seven and onerhalf inches to the right of center or one- 
mart to the rraht of the visible soace. Similarty, for no 
transformation and maximum picture scaler a full Scale Y 
element coordinate value (+2047) corresponds to a picture 
space position seven and onerhalf inches uo from. the 
center. 

To view a centerec twortdimensional object defined over 
the entire X=Y coordinate ranae (such aS a nDaqe of text), 
the nicture scale can be set to .92 or the qain_ knobs 
turned aown. To view an entire centered threer-aimensional 
object which 1S defined over the entire (XX, Ye 2) image 
SPACE, 3a O57 7 550 factor is needed to view the maximum 
lemath of the projected diagonals of the imace space. The 
Oreture Scale is Gefined as 1.0 unless exelicit!iy changed 
Byethe routine vooscal(). 

Since the picture so0ace is larger than the visible 
spacer, each element may be positioned out of the viewing 
area in any direction without distorting any remainina 
visiole portions. This capability is termed the hardware 


Serssorino toci lity. 
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C= IMAGE SPACE 


Prior to transformation and projection onto the pice 
ture space an element 1s defined in a coordinate system 
referred to as the image space, Al] separately 
transformed objects of a displayed oicture are defined in 
their respective untransformed imaaqe spaces. 

The imaae space coordinate system 1S defined with 
positive X horizontal to the rignt cf the viewer and Y 
Being vertical. The 2 @xis 31$ perpendicular to the x=¥ 
olane and intersects the X and Y axes at the zero LoInt. 
Positive Z is toward the viewer, The imace seace is a 
meet -en ui neon Gy Tit been inch rectangle. Seen 14awce cal. 

To exoloit maximumr use of transformation rannes ana 
eecorainate oresolutiran, all elerents sroula re sefined as 
larae as vossinle. tlements are defined errimrarily in 
terms of generated visual elements: Vectors and Charac- 


ets. 


Uae THREE eDIMENSTONAL DISPLAY 


Tnhree-dirensional oresentation involves a thira, or Z, 
axis tnat is pernencicular to the face of the screen and 
Manbersectstme “sand Olcture “Space axis -dat the -2zero 
ont lite: 2% axts Tepresents decth 1ntewond out-of —Ghe 


disolay screen. The tiluston of depth may pe achieved by 


il 


varyina the light intensity of the fluorescent spot in 
proportion to the value of the Z cooraginate. The intensi- 
ty  IncreasesS exDONentially with the intensity value over 
the range of minus fullescale intensity to onemhal f fulle 
scale mtensity. Maximum intensity 1S at the face of the 


Sc reen Od 


Eee PLC iURe COnTROL 


[Remeveture Contre! 1s used. for Orcture transformation 
after ar “OE aAOs OFrmat ions cf Way ioe! oo ypects hove Feen 
eave | ete d< [Re reGisters used for tris TSatyre are the 
twelve pit tenGity off Set reoisters tre theelvye tat wn 
temsitv scale renister, anti the twelve tit OTe? ute scale 
BeGVSter. [eve 1m Themorcrure Scaie Fra: ster So. Pate 
Meo e) Cy Gach of the transtormed Xr Yr anc 2 coordinates 
Semeesctartlicn tre final oicture size. InyS. SC a) no -vecm 1s 
aloo, te characters in the picture. 

Paerymetensity Seale reaister is used in consi unction 
with the intensity offset reaister to orovide aeoth cue>r- 
iMekeur Gh Ghat namo! tne telersity of tne oicture according 
Co tme Values cf the Z cnordinate. The naraware calcula- 
trons of fe esr ot intensity at any instant Cocoa 
reoreserted cv eleie: fo loan 0S Ceerecoracr lnc lancuane 


SoutIne: 


le 


Viact> <WeSir Vat ensityvye score -eo)1ster value 


int 10; intensity offset reaister value 
weet 1s resultina intensity 

Int emax, maximum intensity 

Int Zs transformed 2 coordinate value 

mnt 21; 

ents kK; constant 

int e- Cetvace |bend 

Pls Oe oe te oes tis) * 2 + 7o; 

Mise =e wee) <= <2) 1 = 4emax) * Et & Ck ko 21); 
MmiortrG = Uk ot > .0e) 1 = Saturatien, 

eGo ey 2 Ce SC it Sr emoxrs * eke Ck te 71); 


MmowtiGecmvess 15 2.02) 1 = 0% 


Preimtemsity cuteff clare 1S estatlishea ty the Value 
in tne intensity offset renister. Vitra Ohne: oectr ranae 
Seed «olmaae, Tne intensity 1S blanked retucen the viewer 
geo tne screen. Pre ares tty 1S at ts Trax yur at the 
face of the screen and decreases exronentially with ceo- 
me asi7G values of 7 teaarrd the rack of the irpace., Figure 
meen 8 6andh6CF laaiqure e=43 show tne effect cf intensity orfset 
mary ation. As the value in the intensity offset reaister 
mee chancea, the element roves forward cr Packward tnrouch 
mpenw intensity ranoe, to vary the section tmat 1s intensi- 
fied ano the part that 18 olanked out. 

Poon tensity) france, OF AopParent cect. (oF tne mmaqe, 
is iteorrrmed oy the yealue in the witersi1ty scaletrencis-= 
ter. If tre value is fey Cie we hak) t7 ems it yo 61s 
achieved. If the value 18 7ero, the intensity 18 constant 
ama the element nas no denth-cueind. rigure c-4n- cane - Vo 
ure e-4Gb show how a2 variation in intensity scale chanaes 


the jedth of tne elerent. 
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=o 
Qa gr ae 
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Figure e-3A, Perens) tlt tS et at tation 
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PyaurerrcroAk., Intensity oC alewVariat lon 


Large Intensity Scale: 


Back Much Dimmer Maximum 
Eran or ront Intensity 
Back Front 
Dim Brent 


omall Intensity Scale: 
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Same Brightness Maximum 
intensity 


PiatGewrc- eee Gttect f ~bmtensity Secale Variation 


17 


F,. CHARACTER GENERATION 


The character aenerator accepts coded inputs from the 
display list ano oro@uces text strinas composed of ASTI] 
characters and special characters. Characters are drawn 
on the screen aS a series of short vectors and curves. 
Unlike the vector generator, however, the character aen-e- 
erator draws are generated automatically ty the character 
Semerator eacn time a character code 1S fFecei ved. 

ine “prooram cam select one of four character sizes. 
Peo wmtensity 156 deterrined py the intensity scale reqaqism 
cer. Com taeous Charac Here<sealina “st bows the nicture 
scale ana coordinate scale to scale the imaae ann charace 
Pers Oorovort ronal ly. fhe oroaram can also soecity whether 
Beer. t 1ines ofe to De. a160)/Sve0 Rerizont a) ly ola tre 
screen or are to ove onaositioned as 1f On a wage that pas 
Deerairoatated ninety dJearees clockwise. ied | tine mG ate = 
ters. 1S a Cursor. [eke Corson. CO} ters “Ffomootner -d1 so.lavead 
characters in that the character followina the cursor 15 
drawn in the same olace without a column feed. [has ocer= 
mits the cursor to be moved over the screen as desiren 
mie manual Anouts. L ynaraeware feature causes the cursor 
Pon riane twice ner second, 

The aimrensi1ons foto Chiapacter =Senerator “culouts ar 
mone er soace units are given 19 Fiaqurce <c=5. Fhe standara 
eyomacter. set font 156 shown 19 Piqure. c-6. Thetocoges 1or 


Mache Moraecter can be found yn Aonendi~ *, 
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Column Space Character Square: 
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Ge. CONTROL CHARACTERS 


Fourteen codes in the character set are used for con- 
ero ll@oureoses only and Go not cause a disoclay on the 
screen. The Eont col eharactere, and their funct 10OnSs ore 


ius eao yn section V. 


Pile SCOR ULE ero Gh eid) i 


Bee Siig bal G KE YICARD 


The alohanumeric keynoard is used as an entry aevice 
“o@eaamial +7DUt to the disso! ay “system. Pipes slic ante yy JOM 
the kKeytoard enters an eraht pit ASTI] character code into 
Beem <eyroord character Queue. The character entereac mn 
the keyboard character aueue coes not directly affect the 
G@ieolay on the screen. “The program can read the keyboard 
Grarnacter Via vocetcar() and. use the. intoecreat?ivam nm its 
operation. POldine sny Key cown will imatimtain the correct 
Goge and, after an ynitial delavr will repeat the charac- 
ter. Apnendix A lists the codes aenerated by the keyhoard 


forested and uUnshifted key combi mativons. 


rea) 


Bee Beton EO UNC TLONW SW PPCHeS 


hhvs ceyvice contains thirty-two function switches olus 
aemanual wnterruot Switch. THeETFURECt YON switch reaqisters 
im =6the)83 display controller have one bit correspondina to 
each function switch. vihile any fumetvon Switch 1S 
depressed, tHe cOrresoonding “byt “In “ner funet.Vom switcen 
reaister 1S Set. Tne proaram can then read the contents 
Sieetne wTeeristercs via vaaetfswl). The functyon Switch 
fanock Gan te lbianted vie valares(). 

The manual Patriot Switch can be used to cause an 


interrupt. hare feature allows the oGerator ts Veterecert 


fre ORroCcran eat eny desifet Porm. fiFen the wranual iunter-~ 
fuj@t Switch 15 oressed, the manua | interruot COuG ters 
Vamoni tt » i$ incremented. Tae rOgita vay Geet Genta S 


counter when gesirey, 


Cr eG FEN 


The liaght oen can Ge used to coint at an elerent of 2 
Sneaeieoy: Of tot Create Information by Urawing ony the 
ico lay. The liant rerenr a wand containing a pnotocells, 15 
hela over tne face of the cathone rev ture by the viener. 
maeme tame liaht mem 16 held over a line or foint on the 
Siscelave tre llvent pen iwnterrunt flaa, voloattaca, 1S Set “to 


Wariveate wo Liant pen interrupt condition. Nhe: the lvoht 


ee 


pen switch 1S activated, the Jiqht pen sense Switch tnter- 
mum tCM hogs. VGlOStTIG, 1S Set to indicate this condition. 

A hardware delav feature permits the liaqht pen tnter- 
ruot state of the Vector General to be obtained orior. to 
aaag+tiomalt Gisolay processing. The values retaineo at 


tmrerrugot tine can he obtained pny callira vacetIinn(). 


Oe SCUMIT ROL DLTALS 


Megp@woor ro) CitolsS tay Se wsen 46 send. c1Grt sl Nnueerico 
cal iVPoermat POM <a the conowher fOr enn Ger ose ‘Sees 
by the rroarat. Face Gia! 15 associateg -ith a twelve rit 
yal Tri feat ster. jo trewd1sSolay Comture | ter. 45 38 a1a! 
Zee orme i, etre. COrReEsCOntInsa reoister 1s wvuesoted CC fe 
tf eerc t the < #312!) value. Tnese values may re reac at any 


Mymeo ory callina vooial(). 


1. re On Gee Oe eo eh ae 


Theo vector oenera} interface desian ccncert is to 
eer ine Baron Cleve | SConsSt FUctS which tre Tateetoce, Gatt 156s 
ecavyert iwmto vector renera! Carian CS. Tvere are rnree 
Glasses of cComstructs defined: objects, elerents, and the 


Srcture. An otiect 1s the lowest level Cian GS tse ict eae) Coe a 


2} 


can be displayed alone. Fach object 18 indevnencently 
rotatable, scalabler ano translatable into any portion of 
the thirty men bY thaety toch picture space. An object 
can ve as laraqe as fifteen inches by fifteen inches and he 
BoesreG  OrePOcHC1oNeO Co the extreme |v¥mits of ‘the picture 
Sesecetwrthout Gistortion to anv of the Femasinine visible 
Sortviron. Each object 18 Composed of one or more indepen- 
dently light cen hookable elements. An element 1S come 
Beseo Cf © Series of uUuSerF-ArawnM iraenes or characters rela- 
MivertowlhMerUntranstorred i1frace-Snace ef 14S onplect. ar 
onject eom ce Serine uncotated yin Ssuie” a wav as Co. fy 14 
tne entire orjyect Srace ani tnen te scaled, Pat ateds Fane 
raved SO teat the 1"4aqe space 1S the earrropriate Size, 15 
viewea fror~ the andronriate asnect, and 1S mn tne a= 
Sept riate area of {re spice liure. Ire ricture defines the 
Mere esc3 le sro scréen coorarmates. for all. onpects- 

Tre user 18S resmonsicle for the aeneration anda content 
of eacn elenent. Peyor <6.0rese Since iievon. eich. se 
display list, the user must fill each element with the 
Mecessaty Graw and move commands. Gig taes telket (ss ianer the user 
must provide three unuse.) worns succeedina the arawnmave 
eonrands. TRese three words are neened ty the interface 
FOUtTInesS for ororer disnleav list termination. 

PSemodeme roti on ACG COM ent > <0 tT ail Geo aects and tne 
Sicrure 1s THA ee Smosh Tikit y of the Votrert.ce Sort nw occ. 
A set of routines are provided to link elements to objects 


“Gam rmoetrect Gc. to the “micture. PYiivam Ce Om Od tt 1 Cat Gr oe 
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objects and picture narameters VSoealso forovi1ded. The 
Bout nes. b1Oromamipulatyon and modification of the disml ay 


Gata structure are: 


vaaddele(abor,num,size) VOtm1 t<) 

VaO lt ok yOe, nun pact) On) va1ofset (num,val) 
voc lock lrate?) vaiscal (numr,val) 
yaocoord(nUmyx+y+72) valampslatpraction) 
vacsr(num-rval) valoen(tynesnumraction) 
vacelele(num) yvoouror } { ) 

vaoeleotj) (num) YOO c Chino.) 

vadial (abn) vapoOSt lox .ny) 

Vee ar i) vaoscal (val) 

vaget fswlann) VOrotet e Cauiny «p47 2) 
vriaetlion(apn) vqarern7() 


Min M1eture gna ofjyect disnlav Oics*eters are wnitial= 
1zZe0 to Getauet values < LAS e rete Che i yore Ge 


Paravieters as desired. The detault  Cearanmet ers are: 


Dascorieay slink = The orcturer al! chiects, ond all ele=- 
ments are defined as nonwhlink. Vou Limak C) can set 
Ope Lease the vwo1r ink OTOOe On. aay Of th] construc Us. 

Coemenmate FoStt ton. = the Ap Ys ano =< "“Cooraingtes. “OF 
Sacmesonyect are (0,070). Lie foutire voecoordt) ‘can 
ROVE ar oCojyect te any area of tne ir ane So aGe ay 
varying these cocrdinate values. 

Peele osit ton =» the Tocation of tre picture ~~ coordar= 


nates 1s aati ane as the econter Oo f the Screen 
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C0707 0). The entire oicture can he moved on the XY 
plane by calling vanost(). 

Coordinate Scale ~ The default 1S one, the maximum 
S26. This marameter may he he scaled between zero 
ancroner oy cal hwng vacsc CO). 

Plcuurew= eave = The detault 1s one. Recucimna the pic= 
ture scale wit} Shrink all o f the GVSO "ay. 
vanpscali() madifies tnis onarameter. 

Intensity Offset - The maxirum intensity offset, value 
o f ore, 15 Set as tre default nmararveter. A cali to 
Vemetscett) can “Pedies this ova |e. 

Lbratens sty Cale ee wm iad ly <S@t “CAemato tide tit S sete 
Vomue, @Can Wwe) Feguceq tCyvthe routine vValrscalt). 

kKefresn Pate - 4 refresh rate of fortv nertz has teen 
Ao Vore tos te Stal Velie. MGeloee() Can agai y 
Lays value. 

mierteren Emanle = lhe wane Ren 16 ant ial ly a4 satylec < 
aera bert © aoe) witl enable it. 

mumGt Vom cowl ten obates: = 1] funet ion sw) tcn laros are 
extinaurshed at q’usclay time and can te set bry the 


Pout Me OVGiboro s (a. 
In reer to Core 11 6 A Grog us ina the daisplay 
fomemrroees, Glohal “o7esS;, anc structures the user Shows 
Peoveore tne fOllou I 7S Stetezvent: 


Ce t= foe (lO et em ace = yy 


eb 


This will cause the lexical scone of the vector aenera}) 
display system to extend through the orogram. 

Certain  “olotval names and routines are not visible to 
the user. To avoid collidina with them, the user should 
refrain from aefining external variables and routines that 
Swear towicn the letters "va". 


The user must preface his disnlay actions by a call to 


Wanmrtel) and should call vaterm() betore process terrina- 


OMe 
Ve BS ley ods Se els 
feet rucrions [pore e We ee en ol ee eS te lata 
main tyres; SCOOT Cy a6 (ete iin oS CHS ec tO Cont to. Gores 


Gmselay creraticn) PAs - OuthpuL Vest ruct ans: CUSRO to cEen- 
fieate' traece yectors-or characters on the display screen). 

PS Gescriret ron -vs9f the “Cont Fol VInst FUCTT OCS snd yt reir, 
effect or the vector ceneral can te found in the Vector 
bLeneral Granhics pase ay tint Reference “anual (VG 
PO TOS 6). 

Tne feVikona Ha aeooenOm seco ote UOC t VO De yee Scat = 
micros ‘the various cise lavelist Ty G te ic ih Gm Gott Winatiiteras = 
Mma Ons Process Sen ny “eye 1 Sst Ay SY Stiet.. Lach Werch aigiovagen sel 
discussion includes a format dianram, 3 brs tine) “ot the 


Geto.) coaes elaine khmer akon Mel OL en Gt eaume\e. 1 iirs 2 Gn q¥ak- Wales mero aon Harner 


eq 


of the applicable coder and a description of the ournose 
Gat ne JRSt rue tion. 

Tne octal code given assumes the instruction to be. an 
eragnteem bit iwmsStruction with the first two bits zero. 

Operation of the cisnplay system consists of orocessina 
data words A accordance with tre qir Waser Uc tiliaa ss 
Instructions that draw lines or manipulate text strinas 
OFC Ges S the data woras followina the instruction commana, 
The data words give tre eng coint coordinates of the lines 
or character coaes otf tre text. . 

Data words are transmitted in a strina or tilock fol- 
lowina CEemebolicatle, ins  rucer tar. lre tast data wert in 
Beene rine “UuSt CcCOntainm a Conea terrirate itt; freld, Ca 
@@emgoerer tO ima1i¢cate treat vt 1S the last wora tor that 


mest fic t ior. 


A, «4URD FORMETS 


litem id) Splay Syvster .wsces ac 1S Sasi c ryt orrat wore 
Swemrent 6 sixteen Ort Word with the Pit eositi0ns nuctreres 
Berortnarough fifteen as shown WA tne fOoOll eka ew SOE pies tae 


bee Zeron is the nost sian: ficant: bit. 
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B. CONTROL DISPLAY INSTRUCTIONS 
Pee No Qnperation 
9000490 


ee) | eae aS 


e/a 


oom est eeti on Kavita: ues iS Sole Gata: or Bie 
See sseae) 1h] Infor ation inenits 6-15 36 Bet Aaterorates 


meets vector qeneral. 


39000 


teem) VGeeuction Gauses “the -i16c lav S$¥eten sto Cease 


All gage rat<sc-s. ew ftirtme’ *rer rrictinns “sce, Gata vores Aare 


eg 


BCC eCO ted. The disolay system state is set to noterun, 
Notrwwait. This command does not disable any of the vector 


general interrupts. 


Ceo Loreay Shite INSTRUCTIONS 


These GSO ay instructions Snag. thetrntol | Onwtna viata 
Mee wOoutout es IlvStS over the direct tremory access ehanne | 
to Genmepnrare, visual dysoleyv elements. lire bose ica word tor= 


waters aS ShMOunm 1m the followina d1agrarm. 


| Cheracter or Vector Vata Lret | 


Tre imace aeneration mnstructions are used to nrresent 
@isp lav alerentS Consirstina of solic ines, cdasned lines, 
dotteca lines, or dash-dotrdashed lines retween two pos 1) = 
fwems om tre 3\isolay screen. 

heer oo; fier bits ic o f tne Veaoe 9 CGenve rot jon 
Mast fuct 1oOM Sec Viv if tne data hords that follow it are 
Menpre Useaq fcr Characters, anrsclute or relative vector, 
Mieco out o-inec remtent 'aG, OF ci) of 5h SYaCremertal wee- 
MOC S < freeanstruction oslso icdicates tne tyoe of gist lay 


Cnormal> Oashede Jot » ar. ~oOo1nat) and the increments] 
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MeSOnullL1 Om Or Character scalbina towbe used. 

The character qeneration inStGuect lon  morcates. the 
Size of the characters to be disolayed and whether they 
are to be displayed horizontally or vertically. 

The following gescrinptions are given for no transfor- 
mations imposed on the aenerated imace prior to cisolay. 
The user must specify any desired transformation prior to 
orocessina any disolay aeneratina instructions whose out 


Bet 1s to oe affected, 
Teg Vector Felative 


VU}UGUY 


TTT [0 o|° 0 
aoe A Coordinate 


AY Cooreina te 


The disolay instruction for relative vectors cencrates 
Se vector oaisolay whose coordinates are relative to the 
ifeeterol comtents of the Cocrainate rearsters;, %*, YK, and 
poe Tne tvre of Alsalav aqemerated cy the roving rmeonr 1s 


Meee yed iy tre yectonr sade fiehs -1ih). 


oe 


VM VEG Gk Ope 


000 Line 

OI Dashed Line 
O10 Dotted Line 
O11 Ehiour O1oG 

101 Dash=Dot-Dash 
fen Dash=-Dot-Dash 


Pre Ooperatlon stella (GF ot "enen cate, word Soeci ties 
eg the omeam 1s to ke moved to a mew position hela in thre 
EGOF INhote reajst-ers,; also, when movINGQ the keam, let 
soecifies ae: a vecter tvee (V") 15 ta ce drawn. era le 


Pies liSO SHeC et Ves Cee eno of tne cata 1) 5t = 


F Tigi ime ae 


ee Leow Velie ter 

ul boaG, tran Araw VRC tor 

10 Load, mave heam (no draw) 
ae Loads draw, terninate 


Each Gata worag has a s1qned teelve bit CoCr a) Mote 
Vac rerent to He Bien toe coordinate rearster “or to the 
pee increment renivster (Aik). The cooruinate fielz3 Cie) 
ome en Catan wore Soeec lf 1es “res Tesi ster ts to re tre.t- 


Som oyetet ee COO lI rat = VOT e ent. 


Cr COOKC TATE FIELD 
ene) Aire increrent Cea ster hi) 


01 K=COoracinate 


te, Y-coorainate 


1} Z=coordinate 
the c} 


lomo Caw,. Sn are “with 


ToMlOowing Oroceaure: 


Le Vove tne beam or draw to the 
ae GC. 
en loa?) the eno roint 
See Poste scan Are coe s5nd. 
Mleekw. wee arc 
Tounmtver -clockewi se arc 
eS Pesiie a eVh.w OF 
Santer O71 nt sof The arc. 


Cnet C-. 


A circle may he drawn ov e 


Meserybed anecve ana 


Stecqimuorownt and end corn oF Ff 
Pao ot tne orocedurs cescrirmed 
Rovira Cr Itaatny to Che start 
mime ser tan. 

ihimcne fogs to Start and 
eacal, (ee Starry rei at wt | 


a5 


reaister 


reqirster 


reaister 


PG.e rats 


rnb oO Che Coordinate 


The 


Trane’ Crm iy oan 2 


Scecirtyina the same vive 


Start 


(XR) 
(YR) 
(ZR) 
the 


generator use 


OO mt Ot the 


Feagist ers. 


Arc GoTtmonmois oe: 
UF om tsa: aie 
GOQUOG 
VUGD19 


COrnm tice at Oo We 


Roeeou ela; alco 6 Gauss sip Vom nuns rely 

i gt yar Ue nave, the eProcedaure 
{Or Oot bo tte 

ne orc or by leaviad step 
arove Out er Vrely ama. Just 
ake le Fetore ea Oe a gic the 
toe tne 2nd eee an: are ACT 

Se tee Sea fee SG cee te 


generator will use either the X or Y coordinate for ter- 
minating the draw in accordance with the following ai- 
agram, A straiaht line will be drawn from the terminatina 


BOlmt Om the Facius ane the snecitied end ooint,. 


Center L£oint 


Dseot Use. 
ere Veet ar cerry © yay es Niutaewy 


hee O WO] 


A Coordinate 


A Coordinate 


Pree ciceot oy Instruct ion for vector reletive sutoe-* 1s 
orocessedgd asa relative vector. rach Coordinate volue a4s 
amvey to tre reoister iesiramated tv CF, then the VeECt or 
aener ator ert ores anv Pye t FON SOUeC Tt hea ey Ve and ie. 
[etimeeact Move cr draw onperatian, the “\|=coerdirate reOls- 


ter (xr) 16 Incremented vy the value in the gutorincrerent 


$4 


fFeaqrster (41K) folVowine the load instruction but oreced- 
Inq tne move or draw command of the operation. 

The type of vectors generated is specified by VM as 
describred anove. 

Control of beam motion and blankina or list termina- 
Mmeomerisesoeci fied hy Ch as déseribeo for relatives vectors. 

DoeGit 1eaClOn Of the “reqister- to be Incremented uy the 


Soordinate valtie 18 aiver hy CF as descrihed arove. 


Ses Vector seletjive futo=¥ 
PO Ore 


W Coordinate 


'f& Coordinate 


Tre arisolav instruction for vector relative autorY 15s 
processea as a relative vector. Fach coorttinate value 1S 
adgea re: the creaister desiannated py CF, ther the vector 
Remeratot perfarss any furctiranm srecifired ty Veo sala Ors 


Mme escho moO. OF Atak OMe ration te Yyrcexroinet =]. fFeqrster 


weer 1S Ynec rer anten ty tre otis 1 tne a bea= (cron es | 
reaister Crore eto licweat ari tne oat SGreratt em ieee ¢ reece 14° 
PoeamMove of ifaw OPOrtLion of the oneratyvor. bnee Wit OF; 


Neer tee Hoe eee As eeeSce rite) fOr Pee lative vec rere. 
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a a Vecton relative” suto-7 


OPO US 


A Coordinate 


A Coordinate 


Tne Hisolay instruct 10m for vector relative suco=2 1s 


EPrecessec as a relative vector. baie COC er irate es bee wis 
amae are) Che sre srs ter MIaStoa a eden y ACs Prew the vector 
NemeGauwer OC FISOr=S anv funCcCtT Vo" Srecitie? ty ee Arve Vorce 


oath Sach GOVE Credran OvUeErat lar, the 2. COOroIinaet «recs 
Bee GS ICR ented Pry the value a> 8he aul c zi ecrenert 
rearster (A) %) emery hae LpewliaG ort VOOM OFfeceoy ms) 
mnemrmove OF Iraw DOFLTICN of tne CGHrerat ion. Ire VN, aa 


Saomiis tyvelds are aes cescrired for reiative vectors. 
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pe Vector Ansolute 
010004 


Cle ce = 4 eS ogee gs | 


Uh oY 
fe teorainte we 


Coordinate 


tae vec Lor ao eo luce ATS oO | av Vest fieGt ton lfoags the 


Ppieinoimote vale ~fo>4 eaeh Sf 18S “ata words Sirect ly itrtco 


Pee Brecister Srerifiedq by CF, reslacirae tre crevi ous cen- 
PA S:. lhe bear Costt ioe Ve. Poses Gt called for yar Aine 
a vector Ad et ie tS APS e te Feces eve, Tne Vh, 
Seeeagog  fyelAs tof Br soluts wecr ors are ne Sac as 


ese riogeo for vecroar relarive. 
tao Paw cam arc .UStmha Ye circle are Generator use tine 


piroecedure geserined ter vector reletive. 


oy 


Oo. Vector Absolute Aruto=-x 


010005 


Coordinate 


Coordinate 


The Quecs ey eS tT CeCe (Gale vector absolute aulara 
Teeocesses its “ata list 3S arsolute vecters. Caer << Gigi 
nete value (Ss boedec  1mito t 26 Feancter ses tamote 2 Oy Uli, 
meen tne vector aererator oerforms any reve. .OF Via tvroe 
Graw onreraticna 1 f calles es ees Wal ager met oe Hee rake ce er 
move OMPeration?; tne »*=<ccorarnate reaister (Crk) 1s LAc re 
wemeed by adaina tre value from tre avlto-inere™ent reois- 
Meret htik’) folinawina the load oortion but erecenina. tne 
move or Iran mportion of the onmeratian. The Vi OF, CF 


fresco are used as Desericed tor vector relative. 


oe 


US Vector “oso lute Auito=y 
010006 


Ieiedee Wiebke 5 


eT 


x Coordinate 


Coordinate 


Vie sare lay t9S!t cuUCctT 1oR fOr VEC COr auSo lute auto= 1 


meee oe cms Jojo) | St <as arsolute vectors. PeaeChiGo Onc — 


‘ 


mater valies 16 loaged into tne reaister cesiareten OY CE 


iD 


then tne Vector Generacor CerTor7ss anv Mmeve Of Vir bys 


were ecooecratyor 31f callea for ry OF. coy fan fae raw ena 
move AOE Tat Tons iho ni@=cooTrcumore Feeteter 215.) VS Sr ere— 
Bomteqd VY acddino the value trom the suto=increnert Gres 


ter te) ae foul ont ne te Voeoa Dorion Cut oOrecetieG the 
Hewenor draw nmortionm of the oneraticon. The Wh, Oe? CF 


mEeweiomare USed aS Meseribppa for Vector Krelottves 


fone 


as Vector Atsolute Auto-Z 


010007 


Cece Sn Ss On eo Olt ie. hse ea eos 


The Oven | av 11S? FUCE1OO for VECTOR SBrPsorute cauto-Z 
PooGmsses 1ts data j1st VS jy SO st es Wee Fo re. Facr cneri:e 


nate value Ve Mosten  intar tre Fees er gesie> ete a4 (FP; 


Beonet © vector generator performs any Oars up Vi. tyne 
Slee ecerat var if ear ae eed (oir ety ee Lite weac ” seer or 
rete OOeratT Ons, the 7 =-cCoOoOr71nete renistrer C7) iS Gi = 


mentea eas Sorina the value trom the BSutoe wae rem ent. Fadi s= 
Sweet eies tfollowina the boad partiyo30Nn TU Preceoinc tne 
move at g Araw Sert i6en Ot CRS Soe ration. lene oe totes CCE 


felis ore useil«pas describes for vector relative. 
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a. PAGGCemeone wie eGt or Ss 


010010 


cD 


hoemmee) Tocrerent 4 vectc 


eae tS Pema Oe 2 a aS 


aio ieee es | Se ageniaenecs Oo 


eso; (oe 4x i os Cee Se he 


PmerSstoreone Trecupyre~ents nal 


Leys jis 


aia ire a. ‘a 


wee tors ) . 


fier OY Seven=twelftrs and 


WOR. ia S Der fert aoce 1 


Pao o.er FTesolutiOon Gata, 1s 


Otfmpacked values 1S. not 


'eGre rental. vectors 


Riatimeng oerktwits tre data 


Svene cCCarse or f176e efr7¢c. 


SO sae lh ea Oo. 


] ery hy (yer) s Tein 


eine foe 


oac kno 


Aetrimental. 


1S ePOrancen 


values 


AVveolav 


cr So PiU. Ors Sop 


Cay eae oe a a ad ae r= es |e 


f auane. COC heros 6 Ogee) Peon a ge 


Raver 2G en eC OG: 


~ 


Yate 


wed 1over € fe lat wwe 


yY rermtuec ir rote jet e 


CAO Ger) wes Cer ‘yata 


NeTe ase Gone te ero len fe. eters 


enenduate ana tre FOC es Sif 


atauurslelegles me: cup aie ck cme nt 


Ey tne scale fea CS) 


tO Te -sDCIVeQ es VNC Tere Gts 


ie a: toreeveo) Jie. 


ro Seven «Fh Lome c ever ot 


4} 


by soecifytna maqnification, the coordinate increments are 
added to the highr-orcer bits of the reaister hneing unrdat> 
ede otherwise tne increment 18 Sianwextended and added to 


the lowrorder bits: 


Ome sc 0 Sa Sa 6 A ee eed 


es Coordinate Register YI 


Tne tyoe cf “iGO ey OSE Potes wy Foe Iota fis 


eect tires My the vector ~ece (Vr) frela. 


Trae ee a te a teeny Ae OP emit lal eC tO te) Lean aa GO fe 
aeons mean olank«ino for Aroeessi es 0 f tre ant 1oee mata 
rodgeo 

1 Ges ue eee 
VU Move theae with no irntensi fication 


} Move nean ang draw Vrletyoe vector 


[re last tit ot an incretental vector tata-list ».or. 
weommced to {lan tre ema of the cata bist. 
aera ee ee ee he 
G Vontrirtue eo tate 1st 


} Act worth O71 silat a 


4e 


oe, incremental vectors, cl) Auto=x 


010011 


POS 2° bse he 15 


The cD Alt O => CrGIviany TRStruUCt Tor. Mene rates a  tTwoo 


mee ASI aral, relative VEC ile © TS (oy ti os cacKed Tete 
Increments, nut Pie. dato ors SsulColy OO lV Btcve- 7 reere= 
ments. Tne corresnoracina xrk-1NnCECreTNeNtsS are rse«K«Pn as tre 
Comastant relg im the autos !reretent reaister {+1>). Hea 
mie vere our les the: FPessitc le vector rater Ate ralves ar a. 


Teno T Pout Pere lt S forothre Gisolavs SUC 425 Srerrhs are 
one coordinate 15 stercnet Hy 3a constant. 

Pacn cata «ord suoplies tuo Yrincrerments ard, there= 
fore, 1S used to generate two vectors. 

| ean i ym, i ana I feeldae gre coors anc useq 215 
gescritreo for incremental vector 2D, rut the [efiela SOs 
oliyes to Oot n vectecrs neneratedn fror 1tS Gata word, anc 


metre vectors are ceneretsa tre the {yea eat aw Oro. 
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ites Imerementat Vectors, cl Auto-y, 


010012 


fe) Picea S$. 1 SS 


hie weUauto-Y¥ Aisccl ay IySstructiom Gererates a - tuc- 
PIsenSiOonal, relative vector ious ay aes poe a et 3 
mcrerentS-, Cat ete) Sat wOrmSG Sur | veom ly tne x Laie re = 
ments. [be COT a=64n04 1c Yeincrements are taKkcen 325 tne 
Meoanto mela ie the adto-r1ncrerent recister (C4). Iris 
noe Ver courles the CESSlIR So VeECctor Patent. oP yes es tne 
merory requirements for tne s1splavs such as ararhs where 
one coordinate 18 Sterred Dy a constant. 

Bach cata word Supnm)leS “tho A= Sec rements ones there 
feee, 1S used to aenerate two vectors. 

ive oo, Vite ola and. 4 fielaos are coded and used as 
Gececritve: for Wacreremtal Vector co, Gut tne 1=tielo op- 
PeBreeo to onoth vectors aenerated from Ats Oat a wert, anna 


Petre wectorsG Aare Gemersaten ftrear the fin8eal wats .or?. 


ad 


le. Incremental Vectors, Three Dimensional 


010013 


Be vel ese ad 


RY MM 
PE 


Tne Sh aren gecuits rears m, VECTOr G1isclay inst ructi ccs nec 
SP emame te Ve CLORr SISDIAY wneoSe- Coor-itnate@s Are relative 


=O tne mitial COntert Ss af Cre, COCEOM@ol err ea) Stef o.. 


Mea, © Ve W@mex un OOSsinie aata rate ae Ke mPen IPC reacre| 
eee toe StOorRae reaquire--ents reiuces (cver-trhose of rele= 
mrve vectors). aise Se IONS ey Shor Wem eae ie EOOR eine te 


gata SPyele widtn Seven-twelftts anc Od¢xKInGe US to tno 
values per data word. This merformance iacrease can ne 
exoloited where the lower resolution data 1S agequate ana 
the mrocessina of racked values 15 not cetrimental. The 
eae !icaoilrty of Inher Se=ent. | YVECtORmsS rS eon omer ty te 
Seale tyeta (3) which oerrmits tne Gata values 9 en oh | ia 
ave. cys rec renment S ever 2 Cur Se Ore tye oy Cy 


ne VEC bea? 1S Mote Fa te eon & cele OA Sd aaah ar ROMEO Rs Grt man nO” a @n BE ls © aiag 


LHe Ss, Ve Le aad f fielas ee coded and wusert AS 
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Gaesecrimed) tor 1meremental vectors, cl. 


15s Character. ceneretaon 


010017 Bit 15 


1 - No slant 
QO - slant 


2 


Gleang 


tae acter aePmeratlon (usr lay AAStrveticn crecesses 
ts 73a%3a aS a So of ie ot ey et tan he as Ga mie We is Cy Tar Ac tCer Soces 


mayer ed two oer wor t. 


Paatersucce asive charcoaTrert Seles. 2 oh ck Sao ar sere 
fOecRS a Cont fol Hume t 1.0.7 iat 7) a tern inote Crartoac Cer, 
Pret score DL4, 1S oOFfocesSsea eho: erate he ens Af the 


Sepect ion Ss data iret. 
Peeesyrools available mrnclude al) Ot the LAnrpet yes ix 


hoe <crachics, olus a Standara set of 


nVpent ves 1k. ae) = 
mromal sysrvols (croaqrammina, tTatn, vereex, etc... ara an 


ortionsl set of 32 user-srecifired special SV TOG | Shs 


aoe s rere aes Oot era de ee 


Oy 


ieee t Saar Svrt ol Ss aa there 
BODPeENAtx A. 
se tan eection fiel? (i) when set Couses 1% Ccrjracters 


to be amtselaved as i aero Lahr fam ous kovcue as late alts oer cl aie amln orc. ata! 


6 


minety degrees counter clockwise. 


Ww CHARACTER VRITE=DTRELCTION 
U Write characters horizontally 
1 Wirite characters vertically 


ime size freld (S7) 16 used ‘to speci fy cone ‘of the four 


available Strina-controlled characte 


ematve m1 t (f)} causes the contemts of 


r S1ZES-. [he size =~ 


the so? 91 elaG to ona 


mstatec as the New character Size for the surseauent 


Graracter ceneration. 


iS od (CS ie melee ee le 

U mx Use previous character size 

] V0 Set. Si Ze0 fo One NuUMdeed Columns 1b ys txt y 
Jines 

l UI set Size to er1]ehtytone coiumns wy firtye- 


one. 14nes 


l 10 Set Give te Sixty Columns fs tht rty. anes 


l 1} Sete eS cent out m) riya two 


lines 


COMIC Car ACLERS 


eres Clr k et feiss 


columns by Sixteen 


Pei Ts So CVSeiay YS sere rates Hari citae) coat 


VSB On S. Oe eat 


ne A lee Samervoes ULE EVE. 
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Tae Mek (Chwr acter. 


BACKSPACE 


PUNE FEED 
FORY FEED 
CARRIAGE 
REVUES 
DC 4 

DG 

BiG 

td 


Causes the positioning to revert to 
the previous character position. 
Causes the current line noistion to be 
increased by one line. 

Instates the current character posi- 
CVOnINRo at the Tres ichoaracter of “line 
one. 

Kesets the current column positian te 
Hosviton Oe, the Fett storey, Bao 
INCreasesS ThevucCurtere Taine ost ico: ry 
cone line. 

MedjGces ane. Cirre rt Shy e ost thor Fuy 
One yl ie. 

Decreases, the currect Cyeracter Sage 
Oy one si7e,. opr s terol Su Veue. ar 
Ei Orson Ot Sve oe er ear Seed yin 
text. Size Ferro 1s Greance ) te si76 
three. 

lmereases the CuUrcent Cnheroecter Size 
ry one Size. Size three is chanced te 
S1ze 7°°fO. 

ORE TemcOcea 1M 8 GiSspl ay "1 16t7. thas 
code terminates the gata assecciate 
with a ehaoreacter cemnerat liom Vast ruc 
Pens Lf we rnitat wire “Che <eyvraarpi, 11 
1S hinteroretead Bas a .Crocess terra 


cn eee wie eu eter can PeGhae st he ear eu 1 oc tas 
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Be 


Bow 


hoe] Zt. TAL 


Bees 


Ver 1CAL 


bat 


the "“rubout"™ key on a DATANEDIA termi- 
nal. 

When encoded in a disolay list, this 
GEC0C)1S \onored. et uerout Goi et ne 
keyboaro, it 18S 1nteroreten as a comm 
“Zandetorwc lear al) Characters {rors Cae 
keyboard charecter aueue. 

Heh eNnGOoded< 1) hwo "e) sienea Vv 'l yo t ,eRCr aS 
COO (-S. IURocea. ee QO t . of ee Ge 
keVvVEeCards “1t 1S Voteraretes: as an 
SSCAICE  COdEe. TOF “fer aew™ C8 aract @=e. 


Jet es CMC Sa Hier Ga pipe 8 Sei eC 


aeTVersc Vl hoe oes Sem soot Feta Ca 
rese-of the content . [e715 atlo.s. toe 
Die CO Nes TO CoP ior at a5 ek) GP oe ren a 


COV Oe Olas 
hese rs “ine JouUrment (CCta. “HOS Mineo Ete 
HORI Zental Ceentler sou. mete ases tte 
Guenment “tne rosttror “yy ete ice, 
lAStates the cirrent c“4rect er cect] 
f1on1a-i Co NOP lFoo te lwo Ceatler  o. et ea: 


CA Ce 


ug 


Vile GUioek ROUTE NES 


The description of the user routines are describeo in 
the same format as the routine gescriptions given mn the 


Unix Keference “anusl. 
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vaaddobj Mar 15 1976 vaaddobj 


NAME: 


VGad0oo)|, = add object 


SYNOPSIS: 
vaaddobj (num) 
ime Num, 


DeSstRIPTION: | 
PneroOo ect mrmetcatea by Mum 1S -aoded«to the “setiuve 
Giysolay 11st. 


Neotmoal return 1s Zero. 
PTAGNOUSTICS: 


ee erorcearek 1 nol cotree DY meaqQat ive return Violas. 
loe error Nalues ona thelr meaniros Are’ as ferries: 


=) lhe Ob fEGErt Auimuver 16 Necatives Zara, of reater 
than the maximum oermitted in the system. 

me The object doesn't exist 

-3 [herp Guu remconmot Ink amy more oupects 
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vaaddele Mar 15 1976 vaaddele 


NAME: 


vgaddele ~- add element 


SYNOPSIS: 
vgaddele(aopsnum,size) 
int *aodp-, 

Vat Min, ss ze, 


Pegorm Pi lOoN: 
abDD (Sara OOImtere to So .gdisolay Tist with oll draw 
move commands dqefined., [Re byte count of tne 
gdisolav liaeset Ice (he parameter sSsrze. This value 
incluges the three words (Six bytes) that rust be 
agded SViie= Ie the Soraw=move —-Commamncas . The disrliav 
ist “sc Jjmeea to Che object, cum. 


The volue returned {6 the Slerent Hur oeree tet he 
aisplav list anc snaula be retainean for suNSe quent 
Slerent Vocent:!1Caot4 on. 


PeecwOStics: 
A Srror sore ao teates) OY REeOaAtIVe Fewer vane aec. 
tne Ser ror eva ues. Samo tne rr: meamincs @re- 3s Toda... 


| The object mumbrer provided 15 neaative or z2ero. 

=< [sewer ect Hascemat been Get ume omy Siro) | 6a, 

ma [Revepuectecanmot unk Sogvtncie le obememt =. 

-4 Poemcyster nas: Denerated the raxi7u- Murper wt 
elements oernitted. 

=> ime Gdiselay ilsast 15 ess than Six frytes ont. 


“6 ihe ovsolray lvst but fer oO1 nter. 1s zero. 


SeeeALSOs 
vamkonj(), vadelele() 


Sc 


vablink Mar 15 


NAME: 


vablink 


SYNOPSIS; 
vgblink(tyoe-,-nur,action) 
Char tyreraction,s 
Pmt “mum, 


DESCRIPTION: 
The disnolay blink 


1976 


Set or <hear disolay nolink 


vabnlink 


mode 


MOCO Tt Neem. {Peer 1c fou <a, etc eer | o 

Qle “Objects, Of “ag Simate “element tay te Sica or 
cleared. Pre wt oul Ol imnelmoa trace wen) Vatiye cae4G re 
yee 

Go =  “aiity the entire oyeture. 

PS Yeeadity tre 907 ec’, mur. 

e = Wteyatity the elenent, aim. 
GR ie ere 

Pee liga etnies | Goel ore | Pee rhe 

Pes Set (the o7Vscoleay + lank =oce 
Noaifyina tre rjJink eames 41 Racnwetsect “otic eos |) 
Seton hs 1 ries tO fiat oF pect. Leew Se) POL t acer 
pels a f Ce PO Wei wa thee S. <itie oC pees CoO ole ce ie 
mwnNe Owe titre. 
fre normal “pecurcm Value 1s. a 2ero. 


DIAGNOSTICS: 


by neacative return valu 
Peaoninocer: eS 46 £0) lak 
Shiva (OF 72g). 
gqoesg not «1st. 
1S Amana iG ae oat 


um numner f (eae ler eae 


Ay] errerseetre wmaiecated 

The wetroreVval wes one ft hear 

= GCoject Number 18 reqaa 

re The onjyect or elerent 

=u The element Nurpoer 
arepater than tne maxim 
mitteqo in thewent 1 re sy st em. 


See 


Voae loc k Mar 15 1976 Voc lock 


NAME 


vqclock - set refresh rate 


Sy OPS) 5% 
VaC loc, orate) 
Vitor ace, 


PeSock IPT ION: 
Set tne refresh rate of the disnolay. Tre caratzveter, 
rate, 1S he ete me gayaae Teme pe Were) a ea oe ete 
divisor of ane nunareo twenty. rere | Peel te ee 
CAselay Vett tala zation vs forty hertz, 
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vacoord Mar a> 1976 vacoora 


NAME 3 


vacoord = modify object X--, Yr, and Z-coordinates 


SrvOrPSlTS: 
Voccord( num, «rvs 2) 
Vint VAQinly My Vee se 


DesGrRiFril lon: 
The image space X,Y,2 coordinate values of the obe 
nect + Nuns, are Set tomtme Values “Ct x<7;V¥ re tecSscec-— 


five ys each COO roi. te pD0I1Nnt Ont eel elenrents 
erie to tne Ob lect iS translated toy hem v7 
Viste Satelit sod.ay tire. Mane <Ceogtey has a1 Tere Arie. 
MWaAtadweoOlay liSetereroyn unchanged. 
ne fFoence Ste values is ef ti ee Sop ats 
Sy st eon Fee eae mh ie Te —voere tor the 2, p oes ae 
nates. 
Wee Aare ate FeTUrA YVerltie +S zero. 

Pee iSTICS: 
ee Src aeS street) Cate.) OY RegatT 1 Pater | ¢ 
eer OG vo ee ree let VO) 6 rear -.S = Be ee 
=<] [Rew otrect aAumier 8S Neoytirve os Fre o. 
ee bremmonyect 1S Mot cetTined. 


Pe 


voesr Mar 15 1976 vacsr 


PUA MES 


VQECSe =modity object coordinate scale 


SYNOPSIS: 
Voesr( num, val) 
int num; 
double val, 


Deoek lr T Lon: 
Chanae the itmane smace coordinate 3c3!2 rt rien = 
pee ty num, to val. Eacn cocrainats ms +b ele -a 
linkea to the otject is scal*®a te +a} at oie ON 
fei. The contents of Prem ar tet ee t P ee ia ct 
remain unchangena. 


dt 


lino (aie. Of Sal AS zero to (Ar . a en eee AP 
1s tene, the maxing scalr. 


he Norra l rettrea vakbue 176 “2Zerc. 


pmeeGhOSTIics: 
Ay] Pre Or Ss: are inte ot € 4 ANY: Metis et eee Se 
mes rear Values sas Tere Tenant) nes, ee os ne — a os 
ral Mee OU ee malt ere’ Se eo Civic Ca ere 
Se (HemObnec, (nomen Jeti ned. 


See AL SUS 
vooscal () 


me Piatt TONS? 
Memgatrve wmaiout values catise the Coordinates to 
be tinvertenc, This aives the sroearance of views 
Wnagetheworyect {from the necative < axis. 
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vadelele 


NAME 3 


vadelele 


SrmvUPSIS: 
vadelele(num) 


int num; 


Reson PT PON: 


Remove the elemert, qums Tron (er 
WiaearGentie mi cmeo | steer 1 Sa tay 14st 
however, the Giso lay Cannot re 
OS Otoveoyotem vUnti! aaainm inken + 
Pape aorta lereturn vValite ws  2FVere. 
Peat S51 1]CS: 
age Corsair Ss “Cate a 1 mea lens 
Pre rer cor vanes mand thelr mea c) Ao 
~- Pearle Crete tees MOt ers C4 
=~! ine mem ent Amber 1S ne 
Creater thar tre raxitmum Cunrrer 
Cate cop tee Sy steer. 
woe ESU: 


YoOodde tet), 


Mar 


15 1976 


delete element 


vaadaggohj () 


ea 


f> 


van 


~ 


oo 


Seo ay 


ee ee ety Cia le ee tees 


“ar iV - 


- 


vadelele 


SVSC 


{ \ 


2 yl Cay 
1 


4 eS Toe ete cr 


vps 


| Sedat 


vadelobj Main co 1975 vanelob}j 


NAME: 


vadelohbjy = delete object 


SyrOUPSisS: 
vadelobj; (num) 
tat nurs 


DeolCR IPI TON: 
Rerove the obvject, ip leer frommtnie cisco lay isyvyaten. 
lmis salso qeletes a1) elenents linkea to the ot ject. 
lime contents of rho 41Sclay Weiegites “) aloceueets toe te 
Op tect seer yi Upchomoeds —VOUeVersy tne O71 Solayv canner 
access any of te Se lerert Gc yet) | acaim linker ta 
Ore sOO ne Ct. 


tee Aa yl Te Toe Vor we. 4S 2 re. 


Pieeruol 1Cs: 


wy | SrFrers are’ Smnaneate £ tly Neaat i= “revo Wee s. 
ine Srror volwes 4nd trerur wean imas or) =s cal toes 
aA loe ep yect mir rer vS Sea5t rye = vere. 

al tee CSVect Sas cet “een sey %. 


Vidette tleti)>s varxwrcn; () 


Se 


vqdial Mar 15 1976 vacdial 


NAME: 


vadial = qet analog dial values 


SrNoOrPSIS:? 
vadial Cabo) 
Int *aocs 


Peoek iP l Leds: 
Hibtaivnet pe Cem vector ceneral dye! Values and rerore 
(hem tort new ecalter beainnina oat tre tem 2erc « U7 eee 
BoOrnted toe FY abe. 


Peso lt lcs: 
Tne only error coge 315 ~G. aye: Sesame 4 eee ere 
Acinter «S. 27ere. 
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vagetcar Mar f> 1976 vagetcar 


NAME s 


vacetcar ~- get keyboard character 


SYNOPSIS: 
voagetcar() 


DeasckiPlicn: 
Anrelant, Dit SSE 1i Chatrecter 16 fFeturned 
Ca Ihe fe lf#- 16, “GGharacter. has Teen 1anut 
ret urneo. 


MPeatrour GCmaracgter CUuede 26 moantante* ty The 


11® the 
ane = aes 


GAG me 


Leas. SOerr 1s some Vechm doa ron Vente ee eG ie sca 
wit hot craracter toss. [he aueuse can te Ccleares <<: 
Aly CPey ous: eo araectiers oS. A Die Chat 4G OPPs jS tore 


VEC te. sce r a Sew tice ch. 
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vagetfsw Mar ie 1976 vooet fsw 


NAME ¢ 


vagetfsw - get function switch values 


SYNOPSIS: 
vaagetfswlanon) 
int *ahp-, 


Deoer Le} iui: 
head the thartv=two fumctionm sSwitehes Hast freture 
ther to ferme e lle ree tor tind <1 6t ont. 6 Pao roe eo 
DOV ea to Gy sho. Fach iit Tenrese 21s fie mest qr 
Switch. ess a byt ‘S"Set, the TUFCrIOMn Se 1 ter is 
Genressed: 


Poe lol ics: 
Le ZO Ts Seer aoa) Cie utierwcr ie tne Vs 7s. 


meee AILS: 
vo laros ()) 


o1 


vggetIlpn Mar 15 1976 vaaetipon 


NAME $ 


vacetlionn - get liaht oven interrunt values 


SevU0PS1S: 
vqaet lon(abp) 
Int *abo-er 


PeOCRIF ITT ut: 
ceven ie at ren ry Cer runt YolluS ohare reac. 1m tows 
Seven word Gurrer Heqionine Sat the utter *«cinteqd ta 
Oy af). 


Ine teanina of e3cr word 18s: 
CoG wt - The elenent nUrSe ae Ooty the Crse lay est 
Hened cian ay et at tenet Te Sot Of roi tere cet 
Pees = lers Clict yon .eee arena exve> ie 3s ahr tepals 
Ot (a Veter rus <. 

ay Goes ae rad eee Ns coe ee fr orn) Gmrcinie «eu, | ene Spo pa een eel 
imo aar Or! of he. ise lay. 

Miger aie St Oe Me a Va 2 oC OOF tout &S “peo et rly ee 
the Time Mt the rotrerriuct. 

OGG = em reso Mit Vem Count 


tUraee! ——oOr Tort Ccat Guia cout ler CreIntecuc  —7era. 


See ALSO: 
valpen() 


Meee) AL POoes: 
wich ar®, ? does At rover any Use. wl 1 "err atta tr 
the user. icice Aca iiemeie tO Tota) Figs! Clee SG rue 


Cans erecutfed from the Giant eT Pirie  Corciere:. it 
waco Celaton to Cae tneleget 1Co Count ct sar ele 
ert. 


6e 


vainit Mar 


NAME ; 


vainit - vector general 


SvidPSls< 
Vorni1t ©) 


weer hr TLOts 


15 1976 


Vict 


G1Sp lav nn tiatlrzatircen 


Mineser nie ent ormo.cal! a1 Goiloyv im ittalicoat vem oma 
aefault paraneter assianmrent. lhe. VeCtOmeaGene © aes 
accessed, clearea, and reset for aisolay oneraticns. 
Velce veut mewtust be calleac Seftfore any display ac= 
CiOnS. 

Uietnewwo } 1 CS: 
ite Sra ey (et ok) Tt aan Once mera. et (OOre. | 1) OC gests en ie oor 
TC myo Sor) ote same the Oroces s ae yp lee ay ae 
trror tressaaes usually occur because arotner craocess 
Ler oeereo —Ot aP ee ice ss Oe COawoe The Vee Ler: ere tac 
has been accessea hy ancotner user, 


eS 


vaiofset Mar 15 1976 Yan ot cet 


NAME $ 


vgiofset = modify intensity offset 


Sor sls: 
vaiofset (nurm,val) 
mt num; 
Gouvnle val; 


DESCRIPTION: 
Sec the wraxi nua 1evel of Fntensity rertirttea forstre 
Hjectr nun. Vol, Pet weenuz7ero ant ors, VS 4. Gees- 
Wee yo! Creme car) TUm Wiatens)*y of the enotrect-. lhe 
Metens tt vellGetaxtrunm of thea tace of ithe Sereeaen Ban: 


SHeCcreaces SONS Yt 1 oe y {oOward the rack of “(sei -— 
ace. Mr a nose 1a to) Come oes or eon Cot =a 1S io = 
guesegerd i ies Coot pains tCrr eo Wa time et (rieee, Goer i 


mate 3*x1S ar® areater than 9.%¢, trey are plianken, 


lhe enorme l return Valiie 16  7ero. 


Mie wisi lcs: 
AY] Srrors are iptdicatet tv reaqarive return values. 
The error values and tneir meaniras are as follows: 
- | POeroorect ike rm Ss Medal tye OF 2ero. 
mae The onject dees not exist. 


Sere ALSO: 
vaiscal () 
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vqgiscal Mar 15 1976 VO1Sca) | 


NAME 


vaiscal = modify object intensity scale 


rors LS: 
vaiscal (num,val ) 
int Nun; 
aouole val; 


DESCRIPTION: 
The intensity ranne of the object, ru, | Sede oc — 
mined ov val. If val 18 ore, the raxirum intensity 
rance 18S achieved. Tf the value 18 zero, the inten= 
SlGy “ls Const ost wand Cre mn oce was MO ecer the; cue ic. 


Loreal! Fern. 116 22270. 


Pie iUShPILS: 
TP esarors area Olea ewes Meta tye Fetus. 
ire Te ecor Nol wes ano there oreost nes gre 6G fo lo. sc: 
=| lane ao pect CueTrCer 1S MeGoulve or Zero. 
-- lre obiect does nok erist. 


mee AL SC: 
vavotset () 


Ce 


vglamps Mar 15 1976 valamos 


NAMES 


VO1amos = }iaqht function switce lbamos 


Sor ols 3 
valamos(abo) 
Mah 2 a0oOe 


Peale iPlions 
Mic tn ew Wiel on Saws tem lamps. tod those fue toseo 
Switcnes wi fn att Set Ge. the two werd butter 
SOM e a0 howty aro. BAGH t Gost t 1 once pres ost oO 
One ©! the thi ertverwo tunction Seiten barcs. 


PieaGieosSsl tes: 


Mm tmemii 1 er ewer t.oe 16 Fert, oA =O 1S He tte em. 


Merce tt Sa) 
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valpen Mar 15 1976 vglpen 


NAME ¢ 


vqlpen - set or clear liaht pen hookability 


Sr auPSis: 
valpen(tyre,snum,raction) 
Ccnor tvoe; 
lat ima act1.onm-s 


Beoex TP rTiun: 
Tne rciat HehenNoek aC ity Ot tie ent 1 Pewetic tire. ae. 
Sinale crject,s cr a Sirale element mav ce set or 
cleared. [Ve @tClloningd maranreter Values Torm1y 


PERE 

Q 

FOOVIN= tre eRtl re orc ture. 
| 

Zephyr y Soomro ee 7 “hue, 

? 


“Carty toe elerent» mun. 
1 OR (a es Glee 


(AWeyewt Se) aes teen Noo oie) te 


fs) wo 


et tne port toen Wooeant lev < 
Tre normal return value-is a zero. 
PIeaGIOSTICS: 


flare ors are J1noveagtea: by MeGative ) return Way lt eree. 
leew encor Values @anG. PAS)? Meare: ocs afte Ss “tol lows: 


-] ifhersoo 1 eCCt=muGTmer 1S Hecdoatitve of Zero. 
ae Tne ochjyect or element aoes not exrgst. 
ae [Tne Seren Nunoer 1s neaative, Zeros or 


areater than the raximunm numter of elements cer- 
Part ea ain Ge en Tmo 1s us © On, 


vamkob j Mar 15 1976 vamkokb j 


NAME 


vamkobj; = make object 


SY NGPSiS; 
vamkobj () 


Deser irl lon: 
Create an emotv obdject structure and ce Curt 
CG7ect —Mumber to thre caller. : 


De Chay Ue i & Secs 
A =—S 15 fetunrneawit tallh evailartle et pects bave 
Corey ysis lvoasS Se 1one .. 


HB 


the 


been 


vanicture Mar 15 1976 vanicture 


NAME $ 


vapicture = disclav oicture 


SYNOPSIS: 
voprtcturet ) 


DESERTIPTTON: 
Sema tne wvectar General “Wise lay rst ane start the 
Qisp lay. 
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vgpost Varia NIG vapost 


NAME 


VaEpost = Modify the bicture coordinate axis 


SywOrols: 
YODOGt (ox, ny) 
GgnGm on a sien'er 


PeocR LPL Tolrs 
Medity the transtormea X,Y coordinate soints of each 
leSage If Tne oPeture by Ox Mont oy respectively. The 
StirGoinal Greoloay !1St Ss retain Urchaoanaes, Tne France 
Of values are =~cUa?y through +cU047.. 


eee 8=L SO: 
VoC Og cits 
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VaRs¢ al Mar 15 1976 vanpsca]) 


NAME 


vaescal = modify oicture scale 


SYNOPSIS: 
vanscal(va}) 
double val; 


Deoux i FTO: 
Scale eacn coorcinate of all elenents fry val. lhe 
Crigina) Jo1saloy lish reragins wrchancec. “Value sct 
one aives the laraest picture. ADYeatage (Of Vero 7 the 
smallest. 


(ie 


varotate Mar 15 1976 vgrotate 


NAME ° 


varotate - rotate object 


SriOPSils: 
varotate(nurms,xr,yr2Z) 
Toe male, 
gounole x+ryr2; 


Pesci rl LON: 
Rotate the onjpectr num, about the xX» Yr, and 7? axis. 
The tnout parameters are radian measure FOV oe 
aDOouUT the axis VA Cato), Ali elerenrs linkntes to 
the objyect are affected. ye. ee yee ONS es varies ts 
fo om UPattect en. 


ie 


vaterm Mar 15 1976 vaterm 


NAME s 


vaterm = terminate vector aeneral aisnlay 


Sof HO deren ee 
vaoterm() 


ON io ate ao Ot a i eB 
Terminate access ‘outhe vector oeneral and releace 
all system resources. The should He wealiked. at the 
COnG, wsi0nm Ol cli a1S$0!lav OoOrerations. 


iz) 


APPENDIX A 


ASCi] CHARACTER CODES 


Pepe "A-TSinsts the ASCl!l codes usec. Ey thie, display 
system for the various qeneral and soecial characters. 
le cooes are given im octal notations Tre octal codes 
are aiven as though there were eiaqnteen bits in the data 
Herc Yastead of Sixteen oits. SPace two CASracters. cam: tie 


aqiven in each aata word, the octal ceges are aiven for the 


gern iol fe nor y en? the Fett halt=.ord. The let t bhalf- 
word code 1S Given ves st 19a et eS Sawer e mC character 1a 
mace Got tal {=.or 2. iO Tota Tee lett Code tor “eine 
two CMWaraclkers In |S wordt, TPS was|er “ust ara tre two codes 


tonetner. For exramrpole, if the character € is to te in the 
left half-word and the character A 18 to ne In the riacrt 


Fal t=wOorcG;, the coaqe would ne: 


G Q41,4v00 


A 0191 


CA O.1-S:0 1 
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FABLE A-1 


OCTAL CHARACTER GENERATOR KEYBOARD 

BEE I RIGHT SYMBQL SYMBOL 
000000 000 NULL (€Ctanorecd) a ctr] 
000400 001 SO Cinqnored) Nee tors 
OG 1000 002 o (ianorea) emp ie 8 ie) 
001400 03 EAx (ignored) Ce Gr) 
00200C goa a0 (1anoreg) Ue tn! 
002400 O05 Clee Cianored) ae ee ea 
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